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Reactions of early actinide metal atoms (Th and U) with small molecules to form actinide-carbon 
multiple bonds will be presented.  Matrix infrared spectra and frequency calculations using density 
functional theory lead to the identification of new actinide methylidene and methylidyne molecules.  
Although Th is more reactive with methane than U, the CH2=AnH2 molecules have the same 1.92 
double bond orders.  The HC÷ThF3 molecule contains a weak electron-deficient triple bond 
whereas HC≡UF3 has a triple bond of 2.56 bond order.  The isoelectronic N≡UF3 molecule contains 
the strongest triple bond to uranium in a terniary complex, bond order 2.78, yet prepared.   
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